Premilcurensis senecionis gen. et and sp. nov. was collected on stems of Senecio sp. from Forlì-Cesena Province, Italy and is introduced in Phaeosphaeriaceae with the support of a unique combination of morphological characters and combined gene phylogenetic analyses. Premilcurensis is distinguished from other genera in Phaeosphaeriaceae in having fusiform to cylindrical, hyaline to yellow-green ascospores with 3-5 septa, and mucilaginous, wing-like appendages at the central septum. Phylogenies analyses show Premilcurensis as a distinct lineage from other genera in the family Phaeosphaeriaceae with high bootstrap support. A comprehensive description and micrographs of P. senecionis is provided and the new genus is compared with morphologically similar taxa.
Introduction
The class Dothideomycetes was introduced by Eriksson & Winka (1997) under the subdivision Pezizomycotina (Kirk et al. 2008) , and is the largest class in the Phylum Ascomycota (Kirk et al. 2008 , Hyde et al. 2013 . Recent studies on this class have incorporated multigene phylogeny, and the classification of Dothideomycetes has been updated accordingly (Schoch et al. 2009 , Nelsen et al. 2011 , Zhang et al. 2012 , Hyde et al. 2013 . Hyde et al. (2013) included 22 orders, 105 families and 249 genera in the class Dothideomycetes based on morphology and multigene phylogeny, while Wijayawardene et al. (2014) included 23 orders 110 families and 1261 genera.
Pleosporales is the largest order in the class Dothideomycetes comprising one fourth of all the described species of Dothideomycetes (Kirk et al. 2008 ) and species in this order have various lifestyles, such as epiphytes, endophytes or parasites of living plant leaves or stems (Wang et al. 2005 , Sánchez Márquez et al. 2007 , Lawrey et al. 2012 , hyperparasites on fungi or insects, or are lichenized (Schatz 1984 , Barr 1987 , Zhang et al. 2012 , or saprobes of dead plant stems, leaves or bark (Shoemaker 1984 , Shoemaker & Babcock 1989 , Schoch et al. 2006 , Zhang et al. 2009b , De Gruyter et al. 2010 , Hyde et al. 2013 , Quaedvlieg et al. 2013 . Twenty families have been accepted in the order Pleosporales based on molecular data (Boehm et al. 2009a , b, Mugambi & Huhndorf 2009 , Schoch et al. 2009 , Zhang et al. 2009a , but lately based on morphological and molecular analyses Hyde et al. (2013) placed 41 families under Pleosporales.
The family Phaeosphaeriaceae, introduced by Barr (1979) with 15 genera, was given a modern morphological and phylogenetic account by Phookamsak et al. (2014) . Currently, Phaeosphaeriaceae includes about 300 species in 35 genera (18 sexual and 17 asexual genera) and it is an important family in the order Pleosporales (Kirk et al. 2008 , Zhang et al. 2009b , Hyde et al. 2013 , Wijayawardene et al. 2014 ). This family is characterized by immersed, erumpent or superficial ascomata with short papillae, bitunicate asci and septate, hyaline, yellowish or brown ascospores (Barr 1987 , 1992a , b, Zhang et al. 2012 Hyde et al. 2013) . Many species within Phaeosphaeriaceae, especially the asexual taxa, are important plant pathogens that infect major crops (Shoemaker & Babcock 1989 , Carson 2005 , Stukenbrock et al. 2006 , Zhang et al. 2009b , Quaedvlieg et al. 2013 .
In this study we introduce a new monotypic genus in the family Phaeosphaeriaceae based on both morphology and phylogeny. It was found as a saprobe on Senecio sp. in Italy.
Materials and methods

Sample collection and morphological study
Collections were made in Italy and morphological structures were examined using a Carl Zeiss GmbH (AxioCam ERC 5 S) stereo microscope. Ascomata were rehydrated in water and sectioned by hand. Lactoglycerol was used routinely in preparation of semipermanent slide and 5% KOH (Potassium hydroxide) was used routinely in the rehydration of specimens. Microscopic structures were mounted in water for observation under a Nikon ECLIPSE80i compound microscope. Photographs were made with a Cannon 550D digital camera processed with the microscope. Microscopic structures were measured using Tarosoft ® Image Framework program v.0.9.0.7.
Isolation
Single spores were isolated onto potato dextrose agar (PDA) following the method described in Chomnunti et al. (2014) . Germinated spores were transferred to fresh PDA media and incubated at 16°C. Colonies were observed after 4 weeks. The specimens were deposited in Mae Fah Luang University (MFLU) Herbarium, Chiang Rai, Thailand and Herbarium of Cryptogams Kunming Institute of Botany Academia Sinica (HKAS) China. The living cultures were deposited in the Mae Fah Luang University Culture Collection (MFLUCC). Duplicated cultures are deposited in Centraalbureau voor Schimmelcultures, Netherlands (CBS). Facesoffungi numbers and Index Fungorum numbers were obtained as detailed in Jayasiri et al. (2015) and Index Fungorum (2015) .
DNA extraction, PCR amplification and sequencing
Cultures were grown on PDA at 16°C for 2 weeks and the mycelium used for DNA extraction using the Biospin Fungus Genomic DNA Extraction Kit-BSC14S1 (BioFlux, P.R. China) following the instructions of the manufacturer. Phylogenetic analyses were conducted using partial sequences of three genes, the internal transcribed spacers (5.8S, ITS), small subunit rDNA (18S, SSU) and large subunit (28S, LSU). Polymerase chain reaction (PCR) was carried out with the following protocol: the final volume of the PCR reaction was 25 μl and contained 12.5 μl of 2× Power Taq PCR MasterMix (a premix and ready to use solution, including 0.1 Units/μl Taq DNA Polymerase, 500 μm dNTP mixture each) (dATP, dCTP, dGTP, dTTP), 20 mM Tris-HCL pH 8.3, 100 mM KCl, 3 mM MgCl 2 , stabilizer and enhancer, 1 μl of each primer, 1 μl of genomic DNA extract (White et al. 1990 ). The amplified PCR fragments were sent to a commercial sequencing provider (Beijing Bai Mai Hui Kang Biological Engineering Technology Co., P.R. China). The nucleotide sequence data are deposited in GenBank.
Molecular phylogenetic analysis
DNA sequence fragments were blasted to investigate the closest taxa in the GenBank database. Newly generated DNA sequences were analyzed together with species in the related families Coniothyriaceae, Cucurbitariaceae, Didymellaceae, Dothidotthiaceae, Leptosphaeriaceae, Phaeosphaeriaceae, Pleosporaceae and rooted with Halojulella avicenniae (Halojulellaceae) ( Table 1) . Each gene sequence dataset was aligned with MAFFT v. 7 (Katoh & Standley 2013) and manually improved with BioEdit v.7.2.5 (Hall 2004) . LSU, ITS and SSU sequence dataset were first analyzed separately and then the individual datasets were concatenated into a combined dataset and prepared in BioEdit v.7.2.5 (Hall 2004) . Phylogenetic analyses were performed using three methods i.e. Maximum parsimony (MP), Randomized Accelerated Maximum Likelihood (RAxML) and Bayesian posterior probabilities (BYPP). Maximum parsimony (MP) analyses were performed in PAUP v. 4.0b10 (Swofford 2003) by using the heuristic search option with 1,000 random taxa addition and tree bisection and reconnection (TBR) as the branch-swapping algorithm. The reconstruction of ML analysis was performed using raxmlGUI v.0.9b2 with the model "GTRGAMMA" (Stamatakis 2006; Silvestro & Michalak 2010) . A Bayesian analysis was conducted with MrBayes v. 3.1.2 (GTR+I+G model) (Huelsenbeck & Ronqvist 2001) to valuate Posterior probabilities (PP) (Rannala & Yang 1996; Zhaxybayeva & Gogarten 2002) by Markov Chain Monte Carlo sampling (BMCMC). Phylogenetic trees were sampled every 100 th generation in 445,000 generations from the running of six simultaneous Markov chains. The first 890 trees which contained the burn-in phase of the analyses were discarded. The remaining 3,560 trees were used to calculate the posterior probabilities (PP) in the majority rule consensus tree (Liu et al. 2011) . The setup details of the phylogenetic analysis follow Liu et al. (2012) , Phookamsak et al. (2014) , and Hyde et al. (2013) Phylogenetic trees were figured in TreeView (Page 1996) .
Results
Phylogenetic analysis
The dataset comprised 59 taxa including the new strain of Premilcurensis senecionis, with Halojulella avicenniae as the out group taxon. The combined LSU, ITS and SSU sequence data were analyzed using maximum parsimony (MP) programs with descriptive tree statistics (TL= 2292, CI=0.4250, RI=0.638, RC=0.271 and HI=0.575), the reconstruction of ML analysis with the ML final score is -14608.608832 and Posterior probabilities. The phylogeny showed Premilcurensis senecionis grouped with Ophiobolus cirsii, Chaetosphaeronema hispidulum, Muriphaeosphaeria galatellae, Sulcispora pleospora, and Loratospora aestuarii in clade G (Fig. 1) and Premilcurensis senecionis as a distinct lineage with relatively high bootstrap support (76% in ML, 78% in MP and 0.99 in PP). We also compared P. senecionis with taxa of clade F and H to confirm its distinctiveness with well supported clade; Clade F comprises species of Nodulosphaeria (86% MP/ 81% ML/ 0.99 PP), Entodesmium and Dematiopleospora (95% MP/ 97% ML/ 1.00 PP). Clade H comprises Phaeosphaeriopsis (100% MP/ 100% ML/ 1.00 PP). The other clade in the tree agrees with those in Phookamsak et al. (2014) and we do not discuss it in detail. Saprobic on plant stems. Sexual morph: Ascostromata superficial, semi-immersed at the base, globose to subglobose, solitary or in small groups, dark brown to black, ostiole central, with minute papilla. Peridium thick-walled, multilayered, surface heavily pigmented, with obviously light brown cells. Hamathecium comprising numerous, long cylindrical, cellular, branched, hyaline pseudoparaphyses. Asci 8-spored, bitunicate, fissitunicate, cylindrical to cylindric-clavate, short pedicellate to sessile, with a well developed ocular chamber. Ascospores overlapping uni-to bi-seriate, initially hyaline, becoming yellow-green to yellow-brown at maturity, cylindrical to elongated fusiform, with rounded ends, usually 3-5-septate, with wing-like appendages. Asexual morph: Undetermined. Etymology: refers to the host genus from which the fungus was isolated.
Holotype: MFLU 14-0678
Saprobic on decaying stem of Senecio sp. Asci 58-65 × 7-10 μm ( x = 60 × 10 μm, n = 30), 8-spored, bitunicate, fissitunicate, cylindrical to cylindric-clavate, short pedicellate, rounded at the apex, with well-developed ocular chamber. Ascospores 18-27 × 4-5 μm ( x = 22 × 4 μm, n = 50), overlapping uni-to bi-seriate, initially hyaline, becoming yellow-green to yellow-brown at maturity, fusiform-cylindrical to elongate fusiform, with rounded ends, usually 3-5-septate, straight to slightly curved, constricted at the central septum, with wing-like appendages, smooth-walled, with small guttules in each cell. Asexual morph: Undetermined. Culture characteristics: on PDA reaching 2 cm diam. after 2 weeks at 16°C, later with dense mycelium, with circular, rough margin, flattened; upper surface white at first, pale yellow after 4 weeks; reverse cinnamon; hyphae septate, branched, hyaline, thin-walled. Notes: Barr (1979) introduced the family Phaeosphaeriaceae typified by Phaeosphaeria with P. oryzae (Miyake 1909) as the type species. Fifteen genera were included in this family, although Kirk et al. (2008) later accepted 35 genera. Its characteristics are similar to taxa in the family Leptosphaeriaceae and the two are often confused (Hyde et al. 2013 , Ariyawansa et al. 2015 . The taxa within Phaeosphaeriaceae are often associated with monocotyledons, have a peridium of pseudoparenchymatous cells and asexual morph of pycnidial coelomycetes, mostly identified as phoma-like or stagonospora-like (Hyde et al. 2013) . Premilcurensis is similar to some species of Nodulosphaeria and Leptosphaeria (Table 2) , but based on phylogeny Nodulosphaeria and Leptosphaeria are not congeneric with our taxon (Fig. 1) . 
Discussion
Members of family Phaeosphaeriaceae are saprobic, pathogenic or hyperparasitic, typically growing on herbaceous stems or monocotyledonous leaves, culms, or flowers, but also on woody substrates. Ascomata are immersed, erumpent or superficial, globose or conical, short papillate, small to medium-sized, asci are bitunicate, and ascospores are hyaline, yellowish or brown, narrowly or widely obovoid, aseptate or septate (Barr 1987 ,1992a , b, Zhang et al. 2012 , Hyde et al. 2013 . According to our phylogenetic analysis of LSU, ITS and SSU sequence data (Fig. 1) , Premilcurensis senecionis groups in a clade with Chaetosphaeronema, Ophiobolus, Sulcispora, Loratospora and Muriphaeosphaeria with high bootstrap support, but these related genera have significantly different morphologies as Premilcurensis senecionis clearly differs in having ascostromata which are superficial to semi-immersed at the base, an ostiole with a minute papilla, fissitunicate, cylindrical to cylindric-clavate, short pedicellate to sessile asci with a well developed ocular chamber, and fusiform, cylindrical ascospores, which are 3-5-septate, with distinct guttules in each cell and winglike appendages in the centre. Premilcurensis senecionis is compared with morphologically similar species of Leptosphaeria and Nodulosphaeria (Table 2. ) and moreover we compared Premilcurensis with clade F, Entodesmium and Dematiopleospora (95% MP/ 97% ML/ 1.00 PP) which differ morphologically. In Entodesmium spores are elliptical to filiform, 4-septate to multi-septate, furnished in some with globose-appendages at each end (Riess, 1854) and Dematiopleospora spores are muriform with 5−9-transverse septa and 3−6 vertical septa . With clade H, Phaeosphaeriopsis (100% MP/ 100% ML/ 1.00 PP), which are distinct from Premilcurensis with distinctiveness with well supported as the former have immersed, subepidermal ascomata, usually erumpent at maturity through flaps of the epidermis. Their ascospores are cylindrical, brown, 4-5-septate, with the first septum submedian and often constricted (Cȃmara et al. 2001 . Based on the morphological characteristics and phylogenetic analyses, we introduce Premilcurensis senecionis as a new genus and species.
